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The Variation of Oxygen and Hydrogen Isotopic Composition in Precipitation
and Geothermal Waters from the Yuseong Catchment

Sang-Ho Moon'*, Sung-Hyeon Cho!, Kwang-Sik Lee* and Uk Yun'

!Groundwater and Geothermal Resources Division, Korea Institute of Geoscience and Mineral Resources (KIGAM)
2Korea Basic Science Institute(KBSI)

The oxygen and hydrogen isotopic composition in precipitation, groundwater and geothermal water were moni-
tored over four-year period from 2001 to 2004 at the Yuseong catchment, Daejeon. By analyzing the long term
rainfall pattern, we found out the drought cycle of 6 or 7 year. We fortunately revealed that the oxygen and hydro-
gen isotopic composition of rain has progressively changed to heavier isotopic ratios from 2001 to 2004. The
weighted mean values of 3'®0 and 3D of rain are calculated to be -7.7%o and -51%o, respectively. These isotopic
values are much heavier than those of groundwater and geothermal water collected at the same period, which indi-
cates that the rain or snow of the study area would not immediately affect the isotopic composition of groundwater
or geothermal water. Comparing with the previous data, the groundwater and geothermal water collected at 1990
and 1992 year has the heaviest isotopic composition and afterwards their isotopic composition has been progres-
sively shifted to the direction of lighter composition field.

Key words : Yuseong catchment, Rainfall, Groundwater, Geothermal water, Variation of oxygen and hydrogen isoto-
pic composition
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KBSI; Korea Basic Science Institute
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Table 1. Inventory of sampling site for precipitation.
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Altitude (m) precipitation collector

Site No. Site name Latitude Longitude above sea level Equipped Date
Y1 Cheonhwangbong 36°20'24.1" 127°12'28.3" 842 2001. 08. 01.
Y2 Baekunbong 36°19'32.7" 127°16'16.1" 424 2001. 07. 31
Y3 Yuseong C.C. 36°21'1.5" 127°17'30.7" 209 2001. 07. 30
Yar Kyeryong Spatel 36°21'10.7" 127°20'57.5" 60 2001. 07. 30

*Y4 site was moved to KIGAM at 17th Oct., 2002.
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sites (Y1~Y4) and the Daejeon Weather Bureau.
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Table 2. Rainfall data observed at four sampling sites and reported by Weather Bureau.

. Observed  Estimated the Weather . Observed Estimated  the Weather

Site Observed . Site | Observed .

No. Date amount rainfall Bureau data No. Date amount rainfall Bureau data

(ml) (mm) (mm) (ml) (mm) (mm)

2001.09.04 6160 136 78.1 2001.09.03 4760 105 78.1
2001.10.04 810 17.9 31 2001.10.04 1500 332 31
2001.11.08 4420 9717 9.8 2001.11.09 5390 119 89.8
2001.12.11 350 7.7 233 2001.12.06 840 7.5 233
2002.04.01 4910 108.6 141.1 2002.04.01 8470 187.3 141.1
2002.05.22  12260* 271.1 286 2002.05.15 17750* 392.6 278.5

Y1 | 2002.07.07 5250 116.1 100.9 Y3 | 2002.07.07 9450 209 108.4
2002.08.17 19980* 4419 477.8 2002.08.17  20260* 448.1 477.8
2002.11.30 7270 160.8 332.8 2002.11.30 15320 338.8 332.8
2003.03.18 8700 1924 1474 2003.03.17 9350 206.8 147.4
2003.07.04 18570* 410.7 605.6 2003.07.04  26500* 586.2 605.6
2003.09.02  20830* 460.7 765.7 2003.09.01  23920% 529.1 759.2
2004.03.15 13330 294.8 391.9 2004.02.20 1800 39.8 299.7
2001.09.03 5140 114 78.1 2001.10.04 1720 38 31
2001.10.04 1580 349 31 2001.11.09 4790 106 89.8
2001.11.09 5820 129 89.8 2001.12.05 - - 233
2001.12.10 340 7.5 233 2002.03.29 6610 146.2 141.1
2002.03.29 8600 190.2 141.1 2002.05.15  15000%* 331.7 278.5
2002.05.16  22400* 4954 279.5 2002.07.07 6450 142.6 108.4

Y2 } 2002.07.07 10340 228.7 107.4 Y4 | 2002.08.18  18270* 404.1 477.8
2002.08.17 18556* 410.4 477.8 2002.11.30 13430 297 332.8
2002.11.30 13560 299.9 332.8 2003.03.18 7850 173.6 1474
2003.03.17 8000 177 147.4 2003.07.05  25780* 570.2 607.1
2003.07.04  25050%* 554.1 605.6 2003.09.02  25.15* 556.3 764.2
2003.09.01 22800* 504.3 759.2 2004.03.01 12700 280.9 321.2
2004.02.15 9750 2156 299.7

*It is inferred that some part of accumulated rain samples has been overflown due to excess precipitation compared to the volume

of sampler.
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Table 3. Oxygen and hydrogen isotopic composition of precipitation at four sampling sites from the Yuseong catchment.

Sampled Y1 Sampled Y2
date 3%0(%0) D(%o)  d-value(%o) date 3®0%o)  8D(%o)  d-value(%o)

2001-09-04 71 -50.5 6.3 2001-09-03 68 -46.0 84
2001-11-08 -13.6 938 15.0 2001-10-04 9.9 -63.8 154
2001-12-11 5.8 -20.7 25.7 2001-11-09 124 -82.8 16.4
2002-04-01 73 -47.3 11.1 2001-12-10 7.9 -44.3 18.9
2002-05-22 6.2 -38.2 11.4 2002-03-29 7.1 -41.8 15.0
2002-07-07 7.4 -50.2 9.0 2002-05-16 57 -32.3 13.3
2002-11-30 -10.0 634 16.6 2002-07-07 73 515 6.9
2003-03-18 83 -65.8 0.6 2002-11-30 -89 -61.3 9.9
2003-07-04 9.1 -63.8 9.0 2003-03-17 -10.1 -63.7 17.1
2003-09-02 7.8 -55.5 6.9 2003-07-04 83 -57.0 9.4
2004-07-24 7.0 473 8.7 2003-09-01 -84 -59.0 8.2

2004-02-15 17 -46.9 147

2004-06-26 1.6 -47.6 132

2004-07-24 14 -49.5 9.7

Sampled Y3 Sampled Y4
date 31%0(%o) 8D(%o)  d-value(%o) date 3B0(%e)  OD(%o)  d-value(%o)

2001-09-03 72 -43.6 9.0 2001-07-15 72 -43.2 9.4
2001-10-04 9.4 -64.3 10.9 2001-10-04 95 -65.6 10.4
2001-11-09 -11.9 -85.4 9.8 2001-11-09 115 -80.8 11.2
2002-04-01 71 404 164 2002-03-29 6.5 -37.6 144
2002-05-15 49 274 1.8 2002-05-15 6.1 -39.6 9.2
2002-07-07 7.0 -415 8.5 2002-07-07 92 -64.7 8.9
2002-11-30 9.8 -68.1 10.3 2002-11-30 -8.4 -50.5 16.7
2003-03-17 9.1 -55.7 171 2003-03-18 7.0 -49.8 6.2
2003-07-04 8.2 -55.3 103 2003-09-02 4.1 222 10.6
2003-09-01 6.0 -45.7 23 2004-06-26 12 -51.1 6.5
2004-07-24 4.4 -29.3 59 2004-07-23 6.7 475 6.1

d-value: deuterium excess value=3D-8x3'%0
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Table 4. pH and electric conductivity(EC) values of rain and snow from the study area.

Date Y1 Y2 Y3 Y4
pH EC(uS/cm) pH EC(uS/cm) pH EC(uS/cm) pH EC{uS/cm)

2001.11.08 5.8 164
2001.11.09 5.8 10.2 55 9.5 58 164
2001.12.05 6.4° 176.1°
2001.12.06 6.3° 59.4% 5.1° 75.1°
2001.12.10 5.4 179.8°
2001.12.11 5.8 73.4°
2002.03.29 49 34.1 6.0 539

s: snow sample, others: rain sample

Table 5. Oxygen and hydrogen isotopic composition of cold and thermal groundwater within the Yuseong Spa area.

(a) cold groundwater (outflowing temperature<25°C)

Well Nov., 2001 Aug.-Sep., 2002 Mar., 2003
No. 5130(%o) 8D(%o) 5180(%0) SD(%o) 8180(%o) 3D(%o)
19 8.0 -54 79 -55 8.1 554
Gl 8.1 -55 - - 79 572
G5 8.5 -61 8.4 -60 8.3 -58.8
G9 8.4 -57 82 -59 8.2 -59.9
Gll1 8.1 54 8.0 -55 - -
(b) thermal groundwater (outflowing temperature>25°C)
Well Nov., 2001 Aug.-Sep., 2002 Mar., 2003
No. 8'80(%0) SD(%o) 51%0(%0) 3D (%o) 3180 (%) SD(%a)
4 - - - - 7.9 556
5 8.1 58 82 -59 8.1 -58.6
6 - - - - 8.0 -56.0
7 - - - - 19 570
9 - - - - -85 -60.7
10 8.6 -59 8.6 58 8.6 -59.8
14 79 -54 8.0 54 -8.0 -58.0
16 - - 8.0 -59 8.0 -58.1
24 -85 -60 8.5 -56 8.4 -59.9
25 -84 -58 84 -57 - -
29 79 -52 - - 8.0 -56.1
30 - - 8.1 -54 8.0 -58.6
Gu-3 -8.3 -56 8.3 -55 83 -58.1
Shin-2 - - - - 8.0 570
G4 - - . - 8.3 -56.9
Gu-1 - - . - -84 -59.5
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Fig. 7. Relationship between temperature and isotopic composition for groundwater and geothermal water from 2001 to

2003. (a) T-3D plot, (b) T-5%0 plot.
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